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157] ABSTRACT

An inertia motor especially—but not exclusively—for a
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toy vehicle. A rear wheel axle extends through the
housing and has a drive gear mounted thereon to turn
unitarily therewith. A flywheel 1s rotatably mounted on
the housing for spinning to store or to payout energy.
First and second gear trains extend between the drive
gear and flywheel. A movable control lever carries first
and second movable gears, one of the movable gears
being an idler mounted on and movable with a shaft
which passes through a pair of oppositely disposed
arcuate slots, the other movable gears being mounted
on a shaft journaled in the lever arm. The arcuate slots
are located so that the idier gear meshes with one of the
gear trains when the lever arm is in one of its two posi-
tions. The teeth on the meshing gears dynamically pull
the shaft to one end of the arcuate slots and into the one
gear train when the drive gear is driving and pushing
the shaft to the other end of the arcuate slots to eject the
idler from the one gear train when the flywheel is driv-
ing. The journals for the shaft of the other movable gear
are located on the lever arm so that the other movable
gear meshes with the other of the gear trains when the
lever arm is in the other of its two positions. The arcu-
ate slots are part of molded plastic parts which may be
made with the precision of the mold, thereby improving
performance and reducing wear from poor tolerances
used heretofore.

7 Claims, 11 Drawing Figures
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1
INERTIA MOTORS FOR TOY VEHICLES

This invention relates to inertia motors especial-
ly—although not necessarily exclusively—for toy vehi-
cles and, more particularly, to motors which may be
reved-up to store energy in a spinning flywheel, which
energy may, in turn, be released on command to propel
and drive the toy vehicle.

Examples of toy motors using energy stored in a
spinning flywheel are found in U.S. Pat. Nos. 4,130,963
and 4,363,185. In general, wheeled toys using this type
of motor are rolled along a surface to store energy by
reving-up a flywheel. The energy is transmitted via a
first gear train extending between the wheels of the toy
and the flywheel. The ratio of this first gear train is such
that there is a quick accumulation of a relatively large
amount of energy in the flywheel. This quick accumula-
tion is possible because the person (even a very young
child) who is rolling the toy during rev-up is very
strong relative to the weight of the toy, the inertia in the
flywheel, the amount of stored energy, etc.

Once the flywheel is spinning, the gear train 1s
shifted. Energy is transferred from the spinning
flywheel through a second gear train to the wheels of
the toy, which propels it. The ratio of the second gear
train is such that the energy in the spinning flywheel 1s
paid out relatively slowly to propel the toy over longer
distances. This slow payout of energy is possible be-
cause the toy is fairly light and quite small relative to
the amount of energy stored in the flywheel.

This description of toy vehicles is given by way of
example. The motor may be used for any purpose if it
can be reved-up to store energy and then that energy
can be released to perform a useful function.

In a motor of the described type, the gear train may
be shifted in any of several different ways. One way 1s to
provide an idler gear mounted on a shaft that 1s free to
float from one end to an opposite end of an arcuate slot.
When the wheels are rolled during rev-up, the energy
originates at the end of the first gear train which begins

with those wheels. Then, the direction of rotation of the

idler urges its shaft to move to one end of the arcuate
slot, which shifts the idler into the first gear train. When
the wheels stop driving the gear train, the energy
source becomes the flywheel and the gear train begins
to transfer energy toward the toy wheels. The direction
of the idler gear turning ejects it from the first gear
train, which urges the idler shaft to move to the oppo-
site end of the arcuate slot. The idler is thus declutched
from the first gear train so that the spinning flywheel
may continue to coast without the mechanical imped-
ence which would result from a transfer of energy
through a gear train to the wheels of the toy. When
another gear shifting occurs, energy is paid out from the
spinning flywheel, through a second gear train to the
wheels. Thus, there are three states which must be con-
sidered: (a) rev-up, (b) declutch, and (c) drive.

One problem is that an unrestrained shaft turning in
an arcuate slot is rotating in a poor journal, which al-
lows the idler to dance and, therefore, to unduly wear
both the shaft and the idler gear teeth.

Superimposed upon this wear problem is the need to
make toys at the lowest possible cost. An engineering
principle which works very well when parts are ma-
chined with precision may be unacceptable when parts
are simply cast, stamped out, or are otherwise made by
low cost methods. Also, some parts which can be made
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on precision tooling cannot be made by low cost tool-
ing. Thus, the ability to make the toy at a very low cost
often becomes a very important consideration.

If the gears in the toy are physically moved by a lever
to relocate the shiftable gear, as 1s done 1n an automo-
bile, the physical acts of holding a toy by one hand
while moving the lever by another hand, tends to de-
flect the motion of the car and to squander the energy
stored in the spinning flywheel. Thus, the self-propelied
toy may follow an erratic path with a quick loss of
energy.

Accordingly, an object of the invention is to provide
new and improved inertial motors. Here, an object 1s to
provide a smoother, more reliable, and better operating
inertial motor. In particular, an object is to provide
balanced forces on opposite ends of the shaft of floating
idler wheels to reduce wear and to give a better perfor-
mance.

A further object of the invention 1s to provide an
inertial toy motor which resists damage from a person

~ who pushes it with an excessive amount of force, during

a rev-up.
Another object of the invention 1s to provide a gear

train which makes a maximum use of molded plastic

gears and a minimum use of machined metal gears.

Yet, another object is to provide a gear train wherein
the gear teeth are less prone to damage. Especially, an
object is to avoid an intermeshing of gears made of
dissimilar materials (such as plastic gears meshing with
bronze gears). Here, an object is to provide such gear
protection, especially when rotational forces acting on
gear teeth exceed predetermined limits. In this connec-
tion, an object is to minimize the need for relatively
expensive journal bushings.

An inertia motor for a toy vehicle having an axle
carrying supporting wheels for the toy with a drive gear
mounted on and turning unitarily with the axle, a rota-
ble flywheel for storing or paying out energy, first and
second gear trains extending between said drive gear
and said flywheel, control means mounted for move-
ment between two positions and carrying first and sec-
ond movable gears, a pair of oppositely aligned spaced
parallel arcuate slots formed in said control means, the
shaft of a first of said movable gears passing through
said pair of arcuate slots, the other of said movable
gears being mounted on a shaft journaled in said control
means, said arcuate slots being located so that said 1dler
gear dynamically meshes with one of said gear trains
when said control means is in one of its two positions,
the teeth on the idler gear meshing to pull said shaft to
one end of said arcuate slots so that said idler gear dy-
namically moves into said one gear train when said
drive gear is driving said one gear train and to push said
shaft to the other end of said arcuate slots to eject said
idler gear from said one gear train when said flywheel 1s
driving said one gear train, and said journals for the
shaft of the other movable gear being located at a posi-
tion on said movable means so that said other movable
gear meshes with the other of said gear trains when said
movable means is in the other of its two positions.

A preferred embodiment of the invention is shown in
the attached drawings, wherein: |

FIG. 1A shows a chassis of an exemplary toy having
the inventive gear box mounted thereon;

FIG. 1 is a top plan view of the inventive gear box
with the housing removed,

FIG. 2 is a side elevation of the inventive gear box,
showing the housing, with an internal gear shift lever
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shown in two positions and a flywheel shown by dashed
lines:

FIG. 3 1s substantially the same side elevation that 1s
shown 1n FIG. 2, except that the side of the housing is
removed, and the idler gear 1s shown in the left-hand
end of an arcuate slot in the gear shift lever, which is the
rev-up position;

FIG. 4 i1s the same view that 1s shown in FIG. 3,
except that the idler gear has moved to the right-hand
end of the arcuate slot, which is the declutched position;
- FIG. § 1s the same view that is shown in FIG. 4,
except that the lever arm has moved to the right, which
(s the drive or energy payout position;

FI1G. 6 1s an exploded view showing fragments of two
side brackets of the lever arm, two sides of the motor
housing, a floating idler gear and a non-floating mov-
able gear mounted on a shaft which travels in the arcu-
ate slots;

FI1G. 7 is a perspective view of a control lever having
one front bracket piece and one rear bracket piece be-
fore being assembled togehter to form a control lever
unit;

FI1G. 8 schematically shows the idler gear shaft in one
end of the arcuate slots during rev-up;

FI1G. 9 schematically shows the idler gear shaft in the
opposite end of the slot to declutch the idler from the
gear train; and

FIG. 10 schematically shows the operated lever arm,
with the idler gear shaft captured in the declutched end
of the arcuate slots, while a second movable gear en-
gages a second gear train to deliver energy to the
wheels of a toy.

FIG. 1a shows the inventive inertial motor 20
mounted on a chassis 22 which is supported by four
wheels, two of which are numbered 24. The motor 20 is
connected to axle 26 which turns with the rear or
driven wheels. When the chassis 22 is rolled in direction
A, energy is imparted through a first gear train to rev-
up a flywheel in motor 20. A lever arm 28 has a cam
shaped top so that when a force C (such as a push but-
ton) pushes downwardly, the lever moves back in direc-
tion B to shift gears inside motor 20. The energy of the
spinning flywheel is transmitted through a second gear
train to axle 26 and the rear wheels 24. The vehicle is
propelled in direction A responsive to the release of the
energy stored in the spinning flywheel.

Any suitable body may be mounted on the chassis 22
to make it look like a toy auto, truck, tank, motorcycle,
or the like. |

The intenor of the motor 20 is seen in FIGS. 1 and
3-5, as including a flywheel 30, a gear train 32, a reset
control leaf spring 34, and housing 36. The housing 36 is
made of sheet metal panels joined together in any suit-
able manner and including front housing panel 38, mid-
dle housing panel 40, side panels 41, 42, and rear hous-
ing panel 43. These housing parts are assembled in a
conventional manner to form a first compartment con-
taining the flywheel 30 and a second compartment con-
taining gear train 32 and control lever 28.

The two rear or driven wheels 24 and the gear 44 are
unitarily mounted on and turn with the rear axle 26. The
- control lever arm 28 (FIG. 7) includes rear bracket
ptece 46 and a front bracket piece 48 which are rotat-
ably mounted on the wheel shaft or axle 26. Thus, the
" lever arm 28 rotates freely on and turns about axle 26.
F1G. 2 uses dot-dashed lines to show lever 28 in for-
ward position 28a and solid or dashed lines to show
lever 28 1n a rear position 285, with rotation about rear
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axle 26. The lever arm is automatically moved to its
forward position (direction D) when an idler gear
meshes into a first gear train. The lever arm is pushed to
its rear posttton (direction E) by a push button acting in

direction C. |

Two movable gears 50, 52, 54 and 56 are mounted on
shafts 58 and 60, respectively, which are, in turn,

mounted to extend between the front and rear bracket
pieces 46 and 48 (FIG. 7) of lever arm 28. Pinion 50 and
gear 32 are integral, as are pinion 54 and gear 56. Shaft
58 passes through a pair of arcuate slots 62, and shaft 60
passes through a pair of journals or holes 61. Axle 26
passes through holes 63. Therefore, when lever 28 is
moved back and forth, the two movable gears 50-56
also move. Plastic gear 52 and its integral bronze pinion
50 together form an idler gear mounted on shaft S8.
which 1s free to move back and forth along an opposed
and aligned pair of arcuate slots 62 in bracket pieces 46
and 48.

Bronze gears 64, 66 (FIG. 1) and fly wheel 30 are
mounted on shaft 65, with a compression spring 67
between the flywheel and the gear 64. This design pre-
vents damage to the gear teeth of bronze gears 64, 66
and to supporting bushings for the flywheel shaft. Plas-
tic step gear 72 (FIG. 3) is a gear with an integral plastic
pinion 74 mounted on shaft 75. Plastic step gear 76 and
its integral plastic pinion 77 are mounted on shaft 78.

Only gears 44, 50, 54, 64, and 66 are bronze; all other
gears are plastic. Upon inspection of the drawings, it
will be found that bronze gears mesh with each other
and that plastic gears mesh with each other, except that
plastic gear 76 meshes with bronze gear 66 and plastic
gear 56 meshes with bronze gear 64 because their shafts
do not move and, therefore, wear problems are not
severe. The plastic gear train transfers power through
the bronze gear train because plastic gear 52 has an
integral bronze pinion 50, the two of which rotate as a
unit. The same is-True with plastic gear 56 and its bronze
pinion 4. | |

The general principles of the invention are schemati-
cally shown in FIGS. 6-10. The opposite ends of shaft
58 of the floating idler gears 50, 52, pass through arcuate
slots 62 in side bracket pieces 46, 48. An advantage of
this construction is that bracket pieces may be molded
from plastic and, therefore, the arcuate slots may be
made and aligned very accurately. This mounting is
schematically shown in the exploded view of FIG. 6,
the perspective view of the lever arm 28 (FIG. 7), and
in stop motion views of FIGS. 8-10.

Inside and adjacent the motor housing side walls 41,
40 are the spaced parallel front and rear brackets 46, 48
of the control lever 28 which includes opposed and
aligned arcuate slots 62a, 625. As shown in FIG. 7, lever
28 has these two brackets which are two separate plastic
pieces joined by plastic peg 88 fitting into a hole 89,
which are integral parts of these two brackets. There-
fore, the two brackets 46, 48 form lever arm 28 and
move as a unit. Lever arm 28 rotates about the rear
wheel axle 26 which passes through holes 63, 63 in the
side brackets 46, 48, and through holes 90 in the two
side panels 40, 41 (FIG. 6). The lever arm 28 may rock
back and forth in directions D and E.

The shaft 58 of the floating idler gear 50, 52 passes
through the arcuate slots 62a, 626, in brackets 48, 46.
Another movable gear and pinion 56, 54 (FIGS. 3-5)
are mounted on a shaft 60 which passes through oppos-
ing bracket holes 61, 61. Hence, it is seen that there are
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two moving pinions and gears 50, 52, 54, 56 which are
mounted on and moved with lever arm 28.

When the lever 28 is moved in direction D (FIG. 8)
and while the toy is being pushed to rev-up the flywheel
30. the teeth on the rear axle drive gear 44 engage the
teeth of pinion 50. The resulting forces pull the lever
arm 28 in direction D and move shaft 58 of floating idler
52 to the left-hand end of the aligned arcuate slots 62.
There is enough engagement between teeth on the gears
44, 50 to initiate this movement of lever 28 even when
the lever arm 28 is preset at the end of its travel In
direction E. However, there is not enough engagement
to cause an interference when the flywheel is driving
rear axle drive gear 44. The gear engagement between
gears 44, 50 connects the toy’s driven wheels 24, 24 to
the flywheel 30 via a first power delivering gear train
44, 50, 52, 74, 72, 77, 76, 66, in order to transfer energy
from the drive wheels through a high ratio power train
to the flywheel 30.

When the lever 28 is in the left-hand position (direc-
tion D) and the toy is not being pushed, the energy from
the spinning flywheel 30 is reflected back through this
first gear train to push against the teeth of gear 52 and
eject it outwardly and away from a meshing engage-
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ment with the pinion of gear 72. Pinion 50 moves out of 25

engagement with the rear axle drive gear 44. Shaft 58
(FIG. 9) moves to the right-hand end of the aligned
arcuate slots 62, (FIG. 9) to declutch the first gear train.
The flywheel may now spin freely with substantially no
loss of energy, except to friction.

When the lever 28 moves back in direction E (FIG.
10), the gear 52 moves far away from pinion 74 to re-
duce shaft wear and to positively prevent an engage-
ment between pinion 50, the first gear tram, and rear
axle drive gear 44, The idler 52 thus remains disengaged
from the first gear train until the energy from the spin-

30

35

ning flywheels is dissipated or until the vehicle 1s

pushed again to add more energy to the flywheel during
rev-up.

A second moving gear 54, 56 is mounted on a shaft 60
passing through holes 61, 61 (FIG. 6). As lever 28
moves in direction E, gear 56 rocks forward and up-
ward (direction F) into engagement with gear 64 and a

40

second gear train (44, 54, 56, 64). As the teeth of gear 56 -

engages the teeth of gear 64, lever 28 is moved a little
further back in direction E to further disengage pinion
74 and gear 52. After the energy of the flywheel 1s
dissipated, and there is no dynamic pull between the
teeth of gears 56, 64, the lever arm 28 pulls forward
easily by the pushing force generated by gear 56 and
pinion 64 to the position of FIG. 8 during the next rev-
up.

The simplified schematic showing of FIGS. 6-10 may
be compared with the detailed showing in FIGS. 3-3. It
is seen that when the lever 28 is in its left-most position
(FIG. 3) and during actual rev-up, shaft 58 is at the left
end of slot 62, the pinion 50 of idler gear 52 engages the
drive gear 44. The gear 56 does not engage gear 64
while the lever 28 remains in its left-most position.
While arm 28 is in the left position (FIG. 4), not during
the actual rev-up, and while flywheel 30 is spinning,
shaft 58 is in the right end of slot 62. Idler 52 1s ejected
from its engagement with the pinion 74 of gear 72. This
declutches the first gear train, so that the flywheel 30
continues to spin and does not lose any energy except to

friction.
In FIG. 5, a push button 92 is pushed to exert a down-

ward force C which acts upon a cam surface at the top
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of lever arm 28, to move the arm rightwardly (direction
E). The moving gear 56 moves upwardly (direction F)
and engages the gear 64. Hence, in FIG. 3, the gear box
has been shifted from a first to a second gear train.

In operation, the toy is pushed forward to rev-up the
flywheel 30 and to store energy applied via the first gear
train. There is a high gear ratio in the first gear traimn to
store large amounts of energy in the flywheel 30. After
the energy is so stored, the toy will not go, until a push
button 92 is depressed. Then, the moving gear 56 moves
to shift into a second gear train, with lower gear ratio
56, the energy stored in the spinning flywheel 30 drives
through gear 44 to move the toy forward.

When the lever arm 28 moves in direction D (FIG.
3), a detent keeper 82 integrally formed on the rear
bracket 46 of arm 28 moves under a *‘vee” end 80 of a
reset spring 34. This spring end 80 snaps over detent
keeper 82 to positively hold the lever arm 28 in the
forward position during rev-up and during declutching
(FIG. 4). After the flywheel (FIG. 4) 1s reved-up and
while it is spinning at a high velocity, the toy may re-
main stationary with the idler gear shaft 58 in the right-
end of aligned slots 624, 62b, (FIGS. 4, 6, 8). When the
push button 92 (FIG. 5) is pressed to move lever arm 28
back in direction E, the leaf spring 34 flexes and the
detent keeper 82 moves from the position shown In
FIG. 4, under the “vee’” end 80, to the position shown
in FIG. 5. The “vee” end 80 now positively holds the
lever 28 in the rear, power delivery position.

Those who are skilled in the art will readily perceive
how to modify the system. Therefore, the appended
claims are to be construed to cover all equivalent struc-
tures which fall within the true scope and spirit of the
invention.

The claimed invention 1s:

1. An inertia motor comprising a housing, an axle
supported by said housing and having a drive gear
mounted thereon to turn unitarily therewith, a flyweel
rotatably mounted on said housing for spinning to store
or to payout energy, first and second gear trains sup-
ported by said housing and extending between said

“drive gear and said flywheel, lever means pivoted to

move between two positions, a pair of oppositely
aligned spaced parallel arcuate slots formed in said
lever, said lever means carrying first and second mov-
able gears, one of said movable gears being an idler
mounted on and movable with a shaft, the shaft of said
idler gear passing through said pair of oppositely
aligned arcuate slots, the other of said movable gears
being mounted on a shaft journaled in said lever means,
said arcuate slots being located so that said idler gear
meshes with one of said gear trains when said lever
means is in one of its two positions, the teeth on the
gears meshing to pull said shaft to one end of said arcu-
ate slots so that said idler moves into said one gear train
when said drive gear is driving said one gear train and
to push said shaft to the other end of said arcuate slots
to eject said idler from said one gear train when said
flywheel is driving said one gear train and said journals
for the shaft of the other movable gear being located on
said lever means so that said other movable gear meshes
with the other of said gear trains when said lever means
1s in the other of its two positions.

2. The inertia motor of claim 1, wherein said lever
means has first and second bracket parts with said shafts
extending therebetween and said movable gears
mounted on said shafts are positioned between said
parts, each of said bracket parts having one of said
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arcuate slots and one of said journals formed therein to

recetve said shafts, whereby the ends of said shafts are
held with balanced forces.

3. The inertia motor of claim 1, and keeper means
formed on said lever means, spring means mounted on
said housing and cooperating with said keeper means
for holding said lever in each of said two positions.

4. The inertia motor of claim 1, and means responsive
to said gears being driven by said axle for dynamically
pulling said lever to said one position.

5. The inertia motor of claim 1, and cam means
formed on said lever means to force it to move from said
one position to said other position responsivg__gg__ a push
upon said cam means. o

6. An inertia motor for a toy vehicle having an axle
carrying supporting wheels for the toy with a drive gear
mounted on and turning unitarily with the axle, a rota-
ble flywheel for storing or paying out energy, first and
second gear trains extending between said drive gear
and said flywheel, control means mounted for move-
ment between two positions and carrying first and sec-
ond movable gears, a pair of oppositely aligned spaced
parallel arcuate slots formed in said control means, a
shaft of a first of said movable gears passing through
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said pair of arcuate slots, the other of said movable
gears being mounted on a shaft journaled in said contro!
means, said arcuate slots being located so that an idler
gear dynamically meshes with one of said gear trains
when said control means is in one of its two positions,
the teeth on the idler gear meshing to pull said shaft to
one end of said arcuate slots so that said idler gear dy-
namically moves into said one gear train when said
drive gear is driving said one gear train and to push said
shaft to the other end of said arcuate slots to eject said
idler gear from said one gear train when said flywheel is
driving said one gear train, and said journals for the
shaft of the other movable gear being located at a posi-
tion on said movable control means so that said other
movable gear meshes with the other of said gear trains
when said movable control means is in the other of its
two positions. |

7. The inertial motor of claim 6 wherein said control
means i1s molded from plastic whereby the shape and
alignment of said arcuate slots are made with the close
tolerance precision of the mold which makes said con-

trol means.
b b b »* e
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